Introduction
We use Bondy and Murty [ 6 ] for terminology and notation not defined here and consider finite simple graphs only. For each vertex u of a g raph G we denote by N(u) the set of all vertices of G ad j acent to u. The distance between vertices u and vis denoted by d (u, v ) . A path with x and y as end vertices is called an x -y path. An x -y path is called a Hamilton path if it contains all the vertices of G. A graph G is Hamilton-connected if every two vertices of G are connected by a Hamilton path.
Let G be a graph of order p ;;:::: 3. G is called panconnected if for each pair of distinct vertices x and y and for each I, d(x, y ) ::::; / ::::; p -1, there is an x -y path of length l in G. G is called pancyclic if it contains a cycle of length l for each l satisfying 3 :s; l :;;; p. G is called vertex pancyclic (edge panc y clic) if each vertex (edge) of G lies on a cycle of every length from 3 top inclusive.
Let M 1 = { K n, n ,n;;::: 2 } and J1 2 = { G: K n, n s;;; G s;;; K n V K � ,n ;;::: 3 } .
The following results are known.
Theorem 1 ( Ore [ 10 ] Theorem 2 (Bondy [5] ).
An Ore graph G is pancyclic if. and only if G ~ ~¢1.
Note that Theorem 2 is a corollary from more general theorems of Bondy [5] and H/iggkvist, Faudree and Schelp [8] .
Theorem 3 [7, 11] . Let G be an Ore Theorem 4 (Asratian I and Khachatrian [9] ). Let G be a connected graph of order at least 3 where
any path uwv with uv ¢ E(G). Then G is hamiltonian.
A simpler proof of Theorem 4 was suggested in [2] . Clearly, Theorem 4 implies Theorem 1. Moreover, while Theorem 1 only applies to graphs G with diameter 2 and large edge density (IE(G)I > ¼" I V(G)I2), Theorem 4 applies to infinite classes of graphs G with small edge density (IE(G)I _ constant. I V(a)l) and large diameter (> constant" I V(G)I).
Denote by Lo the set of graphs of order at least 5 satisfying the conditions of Theorem 4.
Theorem 5 [4]. A graph G ~ L o is pancyclic if and only if G ~ .'Cir.

Theorem 6 [1]. A graph G e L o is Hamilton-connected if and only if it is 3-connected and G q~ .,/!2.
We prove here that a graph G ~ Lo\¢~'1 has the following properties; (a) For each pair of vertices x, y with d(x, y) > 3 and for each integer n, d(x, y) < n < IV(G)I -1, there is an x -y path of length n. (b) For each edge e which does not lie on a triangle and for each n, 4 < n < IV(G)I, there is a cycle of length n containing e. (c) Each vertex of G lies on a cycle of every length from 4 to I V(G)I.
The last property implies the following: A graph G ~ Lo\J/1 is vertex pancyclic if and only if each vertex of G lies on a triangle. Theorems 2, 3 and 5 follow from our results.
Notations and Preliminary Results
Let P be a path of G. We denote by/7 the path P with a given orientation and by /5 the path P with the reverse orientation. If u, v ~ V(P), then u/Tv denotes the consecutive vertices of P from u to v in the direction specified by/7. The same vertices, in reverse order, are given by vPu. We use w + to denote the successor of w I In 1"9] the last name of the first author was transcribed as Hasratian. We will say that a path P contains a triangle ata2aaal if ai, a2, a3 e V(P), ala3 e E(G) and a~ = a2 = a~'. A path/7 containing a triangle A is denoted by pa. The set of all triangles contained in/Ta we denote by T(/7~). Analogous terminology is used with respect to cycles as well.
We assume that an x -y path/7 has an orientation from x to y. A path (cycle) on n vertices will be denoted by P, (respectively, C,). Let A and B be two disjoint subsets of vertices of a graph G. We denote by e(A,/3) the number of edges in G with one end in A and the other in B.
Proposition 1 [9] . G e L o if and only if for any path uwv with uv ¢ E(G) IN(u) 
Suppose that no vertex v outside Pz+l is adjacent to two consecutive vertices of Pl+l-Then, since ui e N(uo)AN(u:) and u2 ~N(ui)AN(u3) we obtain from (1), using Proposition 1, the following:
But (2) The proof of the lemma will be given later. Proof. It is sufficient to prove that there exists an x-y path P, for each n, 4 _< n < I V(G)[. Since e does not lie on a triangle then, by Proposition 3, e lies on a cycle C~. Hence there is an x -y path Pc and an x -y path P~. Suppose that there exist x -y paths P4 .... , P,-1 and an x -y path P~ for some n, 5 < n < I V(G)l -1.
If n = IV(G)1 -1 then, by Proposition 4, there exists a Hamilton x -y path. If n _< I V(G)t -2 then, by the lemma, there exists an x -y path P~t where 1 _< t _< 2. Ift = 2 and ,41 = w-ww+w-then we can obtain an x -y path P,+I by deleting the vertex w from P~.~ 2.
Repetition of our argument shows that there is an x -y path P, for each n,
[] Using Proposition 2 instead of Proposition 3 and the same arguments as in the proof of Theorem 7, we can prove the following.
Theorem 8. Let G ~ L o and x, y be two distinct vertices of G with d(x, y) > 3. Then for each n, d(x, y) + 1 < n < I V(G)I, there exists an x -y path P~.
Let a cycle (~ contain a triangle d = ala2asa~. We call the vertex a2 a centre of ,4 and denote it by s(,4).
Proposition 5. Let G ~ Lo\Jl[ 1. Then each vertex g of G lies on a cycle C~ or on a cycle C~ such that g ~ s(`4).
Proof. If g does not lie on a triangle then, by Corollary 2, g lies on a cycle C5 a and g ~ s(A). Now suppose that g lies on a triangle xgyx. [] Clearly, Theorem 5 follows from Theorem 9 and Corollary 3. Using Theorem 9 we can formulate a criterion for a graph G e Lo to be vertex pancyclic. 
Case I. d(g) = 2. Since ] V(G)] > 5 and, by Corollary 1, G is 2-connected then must exist a vertex v with d(g,v)= 2. Clearly, IN(g)NN(v)] > 2. Since d(g)= 2 then
Theorem 10. A graph G ~ L o is vertex pancyclic if and only if every vertex of G lies on a triangle.
Corollary 5. Let G be a connected graph of order at least 3 where d(u) + d(v) > IN(u)U N(v)U N(w)I + 1 for any path uwv with uv q~ E(G). Then G is vertex pancyclic if and only if every vertex of G lies on a triangle.
